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A semiconductor memory with power-on reset controlled latched row line 



@ An integrated circuit memory is disclosed which has its memory array divided into blocks, or 
sub-arrays. Between each sub-array is placed a row line repeater which communicates the row line from 
the row decoder, or from a prior sub-array, into the next sub-array. The row line repeaters are controlled 
according to a portion of the column address so that, after the entire selected row has been energized, 
those row line repeaters which are not associated with the selected sub-array wiD de-energize the row 
line at their output The row line repeaters each Include a latch, so that the row line repeater which is 
associated with the selected sub-array wifl maintain the selected row line energized. Various embodi- 
ments of the row line repeater circuit are disclosed. Further control of the row line repeaters from a 
power-on reset circuit is also disclosed. A dummy row line is also disclosed, which emulates an actual 
row line so that the time at which the selected row has been fully energized is more closely known. The 
dummy row fine thus can control the time at which the unseiected row line repeaters de-energize their 
outputs. 
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Description 

This invention is in the field of integrated memory 
circuits, and is more specifically directed to the selection 
of memory storage cells therein. 5 

This application is related to European Patent Ap- 
plications Nos EP-A-0 478 251 , EP-A-0 478 252, EP-A- 
0 478 253 (Attorney's references 69103, 69104, 69105 
based on US Serial Nos 588601, 588577, 588609) all 
filed contemporaneously with this application. 

Conventional integrated memory circuits, such as 
random access memories (RAMs), both of the static 
type (sRAMs) and dynamic type (dRAMs), read-only 
memories (ROMs), both of the mask-programmed type 
and of the electrically programmable type (including 
PROMs, EPROMs, EEPROMs and EAROMs), and oth- 
er memories such as dual-port RAMs and FIFOs, are 
generally organized into rows and columns. This row- 
by-column organization applies both to the physical ar- 
rangement of the memory cells in an array, and also to 
the electrical operation of the memory itself. Certain 
ones of the address terminals are used in selection of a 
row of memory cells in the array, and certain others are 
used in the selection of a column, providing access to 
one or more memory cells in the selected row It should 
be noted that in dRAMs, the row and column addresses 
are generally time-multiplexed at the device address ter- 
minals. 

Where the number of memory cells is quite large, 
such as on the order of 2 20 storage locations (i.e., 1 
Mbits), the physical size of the memory array according- 
ly becomes quite large, even when fabricated with state- 
of-the-art technology which allows feature sizes of less 
than one micron. Besides the larger physical memory 
size necessary for such memories, the selection of a row 
of the memory array results in the activation of a larger 
number of memory cells. Such activation is generally 
performed by a row decoder presenting an active logic 
level on a long conductor commonly referred to as a row 
line, or word line. The active level on this conductor con- 
nects the memory cells in its associated row to their re- 
spective bit lines, in effect placing the storage cells in 
communication with sense amplifiers. 

The number of memory cells activated for each row, 
of course, depends upon the storage capacity of the 
memory and the organization of the memory array. For 
example, in a "square" 1 Mbit memory array having 
1024 columns by 1024 rows, the selection of an entire 
row activates 1024 memory cells, and connects this 
number of memory cells to bit lines for the communica- 
tion of their stored data to a sense amplifier. Accordingly, 
the power consumption required for the selection and 
energizing of an entire row of memory cells becomes 
larger with such higher density memories. In sRAM de- 
vices where a single row address may be presented for 
a relatively long period of time (e.g., for sequential op- 
erations to multiple numbers of memory cells in the 
same row), the active power consumed by the device is 
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quite high. It is therefore desirable to limit the duration 
for which an entire row is activated. 

The problem of high active power dissipation is es- 
pecially acute in memories such as dual-port RAMs and 
FIFOs. In each of these memory types, selection and 
simultaneous enabling of two rows of memory cells is 
often performed in accomplishing simultaneous read 
and write operations. Accordingly, the active power for 
such memories, for such simultaneous operations, is 
double that of a similarly-sized single port RAM. 

One prior technique for limiting the duration of row 
line selection is to "time-out 0 the energizing of the row 
line, so that after a row is initially accessed, the row line 
signal is returned to an inactive logic level. Storage of 
the contents of the memory cells in the. row is provided 
by sense amplifiers in such an arrangement, so that re- 
peated read operations may be performed without re- 
quiring that the row line be energized. This technique 
monitors transitions at the data input terminals, indica- 
tive of a write operation, in which case the row line signal 
is again energized to allow for the writing of data into 
the memory cells of the selected row. It has been ob- 
served that this technique is subject to error in the case 
where transitions at the data inputs are relatively slow, 
as such slow transitions may possibly be undetected by 
the transition detection circuit. In addition, the presence 
of tri-state conditions on the data bus to which the input 
terminals are connected may present an erroneous 
transition to the detection circuit. 

Another prior technique for limiting power dissipa- 
tion is the reduction of the active bit line loads served 
by a particular row line. For example, multiple row de- 
coders may be provided for each "row", so that a com- 
bination of the row address and the most significant col- 
umn address bits selects a row decoder, with the 
number of memory cells in each selected row reduced. 
While such a technique reduces the active power, the 
size of the integrated circuit chip must increase in order 
to implement additional row decoders. This not only in- 
creases the cost of manufacture of the circuit, but also 
may present problems in fitting the circuit into the de- 
sired package size. 

Another prior technique for selecting a portion of a 
row line is described in Sakurai, et al., "A Low Power 46 
ns 256 kbit CMOS Static RAM with Dynamic Double 
Word Line", IEEE J. Solid State Circuits , Vol. SC-19, No. 
5 (IEEE, October 1 984), pp. 578-585. The technique de- 
scribed in this article uses two word lines in accessing 
each bit, one being a main word line MWL and the other 
being smaller section word lines SWLs. As shown in Fig- 
ure 2 of the Sakurai et al. article, the main word line is 
presented by the row decoder, with NOR gates control- 
led by the column decoder for driving the section word 
lines; the NOR gates for each section are connected in 
parallel relative to each other, all off of the main word 
line. In this way, only the portion of the row in the select- 
ed section is accessed. However, this scheme requires 
an additional level of conductor, namely a second alu- 
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minum layer (see page 579, right hand column, and Ta- 
ble II). Such additional process complexity is, of course, 
quite costly. In addition, the main word line from the row 
decoder must remain energized for the full duration of 
the time that the selected section word line is to remain s 
active. 

US-A-4583202 discloses a semiconductor memory 
comprising a plurality of memory cells arranged in rows 
and columns, and grouped into first and second sub ar- 
rays, a row decoder for selecting a row of memory cells 
by energizing a row line according to a row address val- 
ue, a plurality of first row line repeaters, each first row 
line repeater receiving a row line from the row decoder 
as an input and each providing at an output thereof, a 
first local row line for selecting a row of memory cells in 
the first sub array and a plurality of second row line re- 
peaters, each receiving a first local row line at an input 
thereof and each connected at an output thereof to a 
second local row line for selecting a row of memory cells 
in the second sub array. 

Another prior art document, US-A-4695981 relates 
to an integrated circuit memory cell array using a seg- 
mented word line in which selection of a portion of the 
word line segment is accomplished without requiring a 
main word line by means of accumulative selection. 

It should also be noted, as background for the in- 
vention described and claimed herein, that control of the 
time at which sense amplifiers sense the logic state 
present on bit lines in a memory according to a prior 
technique used a dummy word, or row, line. According 
to this prior technique, the dummy word line has similar 
length and capacitance as an actual word line, and is 
energized by the row decoder at the same time as the 
selected word line is energized. The sense amplifiers 
are enabled by a signal generated upon the dummy 
word line charging up, to ensure that the sense amplifi- 
ers do not sense the state of bit lines prior to such time 
as a selected memory cell has been connected thereto 
by the selected word line. 

It is an object of this invention to provide a memory 
architecture which provides for reduced power dissipa- 
tion by limiting the number of memory cells selected af- 
ter a row line has been energized. 

It is a further object of this invention to provide such 
a memory architecture which controls the time at which 
the memory cells are selected in such a manner that the 
active power may be minimized, without undue risk that 
the selected memory cells at the end of the row line are 
not energized. 

It is a further object of this invention to provide such 
control in a manner which is relatively insensitive to 
process variations. 

According to a first aspect of the present invention 
there is provided a semiconductor memory, comprising 
a plurality of memory cells arranged in rows and col- 
umns, and grouped into first and second sub-arrays; a 
row decoder, for selecting a row of memory cells by en- 
ergizing a row line according to a row address value; a 



plurality of first row line repeaters, each receiving a row 
line from said row decoder at an input, and each pre- 
senting at an output a first local row line for selecting a 
row of memory cells in said first sub-array; a plurality of 
second row line repeaters, each receiving a first local 
row line at an input, and each presenting at an output a 
second local row line for selecting a row of memory cells 
in said second sub-array; characterised by each of said 
second row line repeaters comprising a latch for retain- 
ing the energized state of the respective one of said plu- 
rality of first local row lines at its input, said latch having 
an output coupled to the respective second local row 
line; a delay circuit having an input connected to said 
row decoder for receiving an input signal from said row 
decoder corresponding to said row decoder energizing 
the selected row line, and having an output for present- 
ing a delayed signal delayed from receipt of said input 
signal; a column decoder, for selecting a sub-array ac- 
cording to a portion of a column address value, said col- 
umn decoder having a first reset line connected to said 
plurality of first row line repeaters, said first reset line 
indicating, with a first logic state, that the first sub-array 
is not selected; and timing and control circuitry, having 
an output for driving a select line; wherein each of said 
second row line repeaters disconnects from its input re- 
sponsive to said timing and control circuitry driving said 
select line to a first logic level; wherein said timing and 
control circuitry drives said select line to said first logic 
level after the second local row line has been energized 
for the selected row; and wherein the row line repeater 
associated with the row selected by the row decoder de- 
energizes the one of said plurality of first local row lines 
at its output responsive to both the reset line connected 
thereto indicating that its associated sub-array is not se- 
lected and said delay circuit presenting said delayed sig- 
nal. 

According to a second aspect of the present inven- 
tion there is provided a method of controlling an inte- 
grated memory circuit having first and second sub-ar- 
rays of memory cells arranged in rows and columns, 
comprising decoding a row address signal; energizing 
a row select line having portions associated with first 
and second sub-arrays; the energized row select line 
being selected according to the value of the row address 
signal, characterized by after said energizing step, for 
each row select line, isolating the portion thereof asso- 
ciated with the second sub-array from the portion there- 
of associated with the first sub-array; decoding a portion 
of a column address signal; generating a delayed timing 
signal, said delayed timing signal corresponding to the 
energizing of a row select line delayed by a delay time 
corresponding to the charging time of the row select line; 
de-energizing, responsive to said delayed timing signal, 
a portion of the selected row select line associated with 
the sub-array which does not correspond to the decoded 
portion of the column address signal; and after said de- 
energizing step, maintaining the portion of the selected 
row select line associated with the sub-array which cor- 
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responds to the decoded portion of the column address 
signal. 

Other objects and advantages of the invention will 
be apparent to those of ordinary skill in the art having 
reference to the following specification together with the 
drawings. 

The invention may be incorporated into an integrat- 
ed memory circuit having one or more arrays of memory 
cells arranged in rows and columns. After selection of a 
row of memory cells according to a row address, certain 
ones of the column address bits select the portion of the 
row to be interrogated, and the row line for the unselect- 
ed portions of the row is de-energized. A latching re- 
peater is used to maintain the portion of the row line en- 
ergized, so that the row line on either side of the selected 
portion can be disabled. The latching repeaters are con- 
trolled to disable the unselected portions of the row line 
according to a dummy row line, so that the disabling of 
the row line can occur as soon as possible after the se- 
lected row line is fully energized. The dummy row line 
allows such control, in a manner which is relatively proc- 
ess variation insensitive, as process variations affect the 
dummy row line in the same manner as the active row 
lines. 

Some embodiments of the invention will now be de- 
scribed by way of example and with reference to the ac- 
companying drawings in which: 

Figure 1 is an electrical diagram, in block form, of a 
memory constructed according to a preferred embodi- 
ment of the invention. 

Figure 2 is an electrical diagram, in schematic form, 
of a row line in the memory of Figure 1 together with its 
latched repeaters. 

Figure 3 is an electrical diagram, in schematic form, 
of a first embodiment of a latched repeater of Figure 2. 

Figure 4 is a timing diagram illustrating the opera- 
tion of the latched repeater of Figure 3 in the memory of 
Figures 1 and 2. 

Figures 5a and 5b are electrical diagrams, in sche- 
matic form, of second and third alternative embodiments 
of the latched repeater of Figure 2. 

Figure 6 is an electrical diagram, in schematic form, 
of a fourth alternative embodiment of the latched repeat- 
er of Figure 2. 

Figure 7 is an electrical diagram, in schematic form, 
of a fifth alternative embodiment of the latched repeater 
of Figure 2. 

Figure 8 is an electrical diagram, in schematic form, 
of a sixth alternative embodiment of the latched repeater 
of Figure 2. 

Figure 9 is an electrical diagram, in schematic form, 
of a preferred embodiment of control circuitry for con- 
trolling the latched repeaters. 

Referring now to Figure 1, a block diagram of an 
integrated circuit memory 1 incorporating the preferred 
embodiment of the invention described herein will be 
discussed. Memory 1 is an integrated circuit memory, 
for example a static random access memory (SRAM), 



having 2 20 , or 1,048,576, storage locations or bits. 
Memory 1 in this example is a wide-word memory, or- 
ganized as 2 17 , or 128k, addressable locations of eight 
bits each. Accordingly, for example in a read operation, 

5 upon the access of one of the memory locations, eight 
data bits will appear at the eight input/output terminals 
DQ. The electrical organization of memory 1 , in this ex- 
ample, is 1024 rows of 1024 columns, with eight col- 
umns accessed in each normal memory operation. 

10 in this example of memory 1, the memory array is 
divided into eight sub-arrays 12 0 through 12 7 , each of 
which have 1024 rows and 128 columns. Memory 1 in- 
cludes seventeen address terminals AO through A1 6, for 
receiving the seventeen address bits required to specify 

15 a unique memory address. In the conventional manner, 
the signals from these seventeen address terminals are 
buffered by address buffers (not shown). After such buff- 
ering, signals corresponding to ten of the address ter- 
minals (A7 through A16) are received by row decoder 

20 14, for selecting the one of the 1024 rows to be ener- 
gized by row decoder 14. 

Figure 1 illustrates schematically the relative phys- 
ical location of sub-arrays 1 2 relative to one another, and 
relative to row decoder 1 4. As will be described in further 

25 detail hereinbelow, the selection of a row of memory 
cells in sub-arrays 12 is accomplished by row lines, one 
of which is driven from row decoder 1 4 according to the 
value of the row address at terminals A7 through A16. 
In an arrangement such as shown in Figure 1 where row 

30 decoder 14 is located centrally, with sub-arrays 12 on 
either side thereof, it is preferred that the most signifi- 
cant column address bit (address terminal A6 in this em- 
bodiment) also be decoded by row decoder 1 4, so that 
the row line may be energized only on one side of the 

35 centrally located row decoder 1 4, according to this most 
significant column address bit. The energizing of a row 
line connects the contents of memory cells to their cor- 
responding bit lines in the conventional manner. Sense 
amplifiers 13 are provided for sensing and storing the 

40 data state on the bit lines in sub-arrays 1 2. It should be 
noted that many conventional arrangements and organ- 
ization of sense amplifiers 1 3 may be utilized in memory 
1 according to the invention, such arrangements includ- 
ing the assignment of one sense amplifier for each bit 

45 line pair, or the assignment of one sense amplifier for 
multiple bit line pairs, with the selection of which bit line 
pair is to be sensed made by column decoder 1 8 ac- 
cording to the column address. 

For purposes of reducing the power consumed dur- 

50 ing active operation, in this embodiment only one of the 
sub-arrays 12 remains energized during each active cy- 
cle, with the selection of the sub-array 12 which remains 
energized determined by the desired memory address 
(i.e., three bits of the column address). This is done by 

55 repeaters 16, which are provided between sub-arrays 
12, and also between row decoder 14 and sub-arrays 
12 3 and 12 4 . Repeaters 16 pass along the energized 
state of the selected row line and, as will be described 
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in further detail hereinbelow, latch the energized state 
of the selected row line for the selected sub-array 12, 
and de-energize the row line for sub-arrays 12 which 
are not selected. This arrangement requires that all 
eight bits of the accessed memory location are to be lo- 5 
cated in the same sub-array 1 2. 

Signals corresponding to the remaining seven ad- 
dress terminals (AO through A6) are received by column 
decoder 18 to control repeaters 16 to maintain selection 
of one of sub-arrays 12 by way of lines RSTO through 
RST7. Column decoder 1 8 also selects the desired col- 
umns in the selected sub-array 12 responsive to the re- 
mainder of the column address value, in the convention- 
al manner. While single lines are indicated for the com- 
munication of the address value to row decoder 1 4 and 
column decoder 1 8, it should be noted that, as in many 
conventional memories, both true and complement val- 
ues of each address bit may alternatively be communi- 
cated from the address buffers to the decoders, for ease 
of decoding. 

Further included in memory 1 according to this em- 
bodiment of the invention, is input/output circuitry 20, 
which is in communication with column decoder 18 via 
an n-bit bus 21, with input/output terminals DQ, with 
write enable terminal W_, and with output enable termi- 
nal OE. Input/output circuitry 20 includes conventional 
circuitry for providing and controlling communication be- 
tween input/output terminals DQ and the memory cells 
selected according to the address value presented to 
memory 1 , and accordingly will not be described in fur- 
ther detail herein. It should be noted that many other 
alternative organizations of memory 1 , relative to the in- 
put/output width, and including dedicated rather than 
common input/output terminals, may also utilize the 
present invention. 

Memory 1 further includes timing control circuitry 
22, which controls the operation of various portions of 
memory 1 during a memory cycle in the conventional 
manner. It should be noted that timing control circuitry 
22 is generally not a particular block of circuitry, as sug- 
gested by Figure 1, but generally is distributed within 
memory 1 to control the operation of various portions 
therein. Timing control circuitry 22 receives, for exam- 
ple, signals from terminal CE which enables and disa- 
bles the operation of memory 1 . It should also be noted 
that, for some static memories, timing control circuitry 
22 may also respond according to a conventional ad- 
dress transition detection circuit (not shown), to control 
the operation of memory 1 dynamically. It should be not- 
ed that such control according to address transition de- 
tection is preferred in this embodiment of the invention, 
as control of repeaters 16 is preferably performed dy- 
namically within a cycle, as will be described further 
hereinbelow. As shown in Figure 1 , line SEL from timing 
control circuitry 22 is connected to repeaters 1 6, for con- 
trol thereof as will be described hereinbelow. 

Memory 1 further includes a power-on reset circuit 
24. Power-on reset circuit 24 receives bias voltage from 



power supply terminal V cc (as of course do other por- 
tions of memory 1 by connections not shown), and gen- 
erates a signal on line POR indicating that the V cc power 
supply has reached a sufficient level upon memory 1 
initially powering up, to prevent portions of memory 1 
from powering-up in an indeterminate, or undesired, 
state. As will be described hereinbelow, and as de- 
scribed in copending application S.N. 569,000 (US-A-5 
115 146), filed August 17, 1990, said application as- 
signed to SGS-Thomson Microelectronics, Inc., power- 
on reset circuit 24 may similarly also control other por- 
tions of memory 1 , as suggested by the connection of 
line POR to timing control circuitry 22 in Figure 1 . Said 
copending application S.N. 569,000 (US-A-5 115 146) 
also describes preferred configurations of power-on re- 
set circuit 24, although for purposes of this invention 
conventional power-on reset circuits may also be used. 

As noted above, for purposes of reducing power 
consumption, memory 1 according to this embodiment 
energizes only one of the eight sub-arrays 12, selected 
according to the three most significant column address 
bits. In this embodiment, repeaters 16 are present be- 
tween sub-arrays 1 2, and also between row decoder 1 4 
and each of sub-arrays 1 2 3 and 12 4 , for maintaining the 
application of the energized row line within the selected 
sub-array 12 and, after a period of time, de-energizing 
the row line in the other sub-arrays 12. In this way, the 
column address (particularly the three most significant 
bits) controls the application of the word line so that only 
that portion of the word line in the selected sub-array 1 2 
is energized for the entire memory operation cycle. Col- 
umn decoder 18 also selects eight of the 128 columns 
in the selected sub-array 12, according to the value of 
the remaining bits of the column address. In this embod- 
iment, also for purposes of reducing active power con- 
sumption, only those sense amplifiers 1 3 in the selected 
sub-array 12 which are associated with the desired 
memory bits are energized. Sense amplifiers 1 3 so se- 
lected by column decoder 18 are then placed in com- 
munication with input/output circuitry 20 via bus 21, 
through which the reading of data from or writing of data 
to the selected memory cells may be done in the con- 
ventional manner. 

Of course, many alternative organizations of mem- 
ory 1 may be used in conjunction with the invention de- 
scribed herein. Examples of such organizations would 
include by-one memories, where a single bit is input to 
or output from in normal operation. In addition, wide- 
word memories where each sub-array is associated with 
one of the input/output terminals, and memories where 
the entire array is energized during normal operation, 
may alternatively be used. As mentioned hereinabove, 
of course, other memory types such as dynamic RAMs, 
EPROMs, embedded memories, dual-port RAMs, FIF- 
Os, and the like, each with organization of their own, 
may also benefit from this invention. 

It should also be noted that other physical and elec- 
trical arrangements of the sub-arrays 12 may be alter- 
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natively be used with the present invention. For exam- 
ple, two row decoders 14 may be incorporated into 
memory 1 , each of which controls the application of a 
row line signal into half of the memory. Row decoder or 
decoders 1 4 may also be located along one edge of its 
associated sub-arrays 12, rather than in the middle 
thereof as shown in Figure 1 . It is contemplated that the 
particular layout of memory 1 will be determined by one 
of ordinary skill in the art according to the particular pa- 
rameters of interest for the specific memory design and 
manufacturing processes. 

Referring now to Figure 2, the implementation of re- 
peaters 16 in memory 1 will be described in further de- 
tail, relative to two rows of memory cells 26 in sub-arrays 
12 4 and 12 5 . In this embodiment, memory cells 26 are 
static RAM cells, consisting of cross-coupled inverters 
having polysilicon resistor pull-ups, with each memory 
cell 26 associated with a row line RL and a pair of bit 
lines BL and BL_ by way of a pair of pass transistors 28. 
It should be noted that, memory cells 26 may alterna- 
tively be dynamic RAM cells of the one -transistor one- 
capacitor type, FAMOS EPROM cells, or such other 
storage cells used in the art. 

Figure 2 shows row lines and RL4 2 , each of 
which is connected to the gates of n-channel pass tran- 
sistors 28 so that, with a high level on the selected row 
line RL4, the pass transistors 28 having their gates con- 
nected to the selected row line RL4 will connect their 
memory cells 26 to bit line pairs BL4 and BL4_. In sub- 
array 12 4 , in this example, there are 128 columns, and 
accordingly pairs of bit lines BL4 0 , BL4 0 _ through 
BL4-127, BL4 127 _. Sub-array 12 5 is similarly arranged. 

As noted hereinabove, repeaters 16 each receive a 
signal on line SEL from timing control circuitry 22 in Fig- 
ure 1. In addition, each of repeaters 16 41 and 16 42 (as 
well as all repeaters 16 4 ), receive line RST4 from col- 
umn decoder 18, and each of repeaters 16 51 and 16 52 
receive line RST5 from column decoder 1 8. Similar lines 
RST from column decoder 18 similarly control others of 
repeaters 16 in memory 1. 

Each of lines RST from column decoder 18 in this 
embodiment, are generated according to the three most 
significant bits A6, A5, A4 of the column address, these 
three bits having the function of selecting the desired 
sub-array 12. As shown in Figure 2, column decoder 18 
either includes or receives true and complement values 
of each address bit. For selecting sub-arrays 12 4 and 
12 5 , the values of column address bits A6, A5, A4 are 
100 and 101 , respectively. Accordingly, NAND gate 30 4 
receives lines A6, A5_ and A4_ at its three inputs, and 
drives line RST4 accordingly. Similarly, NAND gate 30 5 
receives lines A6, A5_, and A4 at its three inputs, for 
generating line RST5. Of course, only that portion of col- 
umn decoder 18 useful for controlling repeaters 16 is 
shown in Figure 2; the remainder of column decoder 18 
for selecting the desired bits in the selected rows of sub- 
arrays 12 is constructed conventionally, according to the 
desired memory architecture. 



Referring now to Figure 3, the construction and op- 
eration of a first embodiment of repeaters 16 will now 
be described, relative to the example of repeaters 1 6 41 
through I6 4n . Each of repeaters 16 4 receive a row line 

5 RL associated with its row of sub-array 12 4 . In the case 
of repeaters 16 4 , which are adjacent to row decoder 14, 
row lines RL are driven directly from row decoder 14. 
For those repeaters which are not directly adjacent to 
row decoder 14, the input to each is the row line from 

10 the prior repeater 16. For example, the input to each of 
repeaters 1 6 5 is the output of a corresponding repeater 
16 4 , on row lines RL4. 

The input row line RL is communicated, for each 
repeater 16, via n-channel pass gate 32 which has its 

'5 gate connected to line SEL from timing control circuitry 
22. Pass gate 32 is connected to the input of inverter 
36, the output of which is connected, via buffering in- 
verter 38, to the output row line RL4, in the example of 
Figure 3. Inverter 37 has its input connected to the out- 

20 put of inverter 36 and has its output connected to the 
input of inverter 36, so that a latch is formed by inverters 
36 and 37. Inverters 36, 37, and 38 are conventional 
inverters, such as CMOS inverters. Each repeater 16 
also includes n-channel transistor 34, which has its 

25 source-to-drain path connected between the input of in- 
verter 36 and ground, and which has its gate controlled 
by line RST4, in the case of repeaters 16 4 . In this em- 
bodiment, inverter 37 preferably has weak drive capa- 
bility relative to transistor 34, in order that transistor 34 

30 can reset the state of the latch of inverters 36 and 37. 
In addition, inverter 37 is also preferably weak relative 
to pass transistor 32, so that the state of the latch may 
also be rewritten upon the energizing of a row line by 
row decoder 14. This weak drive may be implemented 

35 by using transistors in inverter 37 which have small 
width-to-length ratios (WVL) relative to that of transistor 
34. 

Similarly, according to this embodiment, repeaters 
16 associated with other sub-arrays 12 will have the 

40 gates of their transistors 36 controlled by the appropriate 
line RST from column decoder 18, as shown in Figure 
1 . In addition, all of repeaters 16 in this embodiment in- 
clude pass gates 32 controlled by line SEL from timing 
control circuitry 22. 

45 Referring to the timing diagram of Figure 4, together 
with Figures 1, 2 and 3, the operation of memory 1 in- 
cluding this embodiment of repeaters 1 6 will now be de- 
scribed, for the example where row 1 in sub-array 12 5 
is selected. At time to, the address terminals AO through 

50 A16 make a transition to the desired memory address, 
which in this case is row 1 in sub-array 12 5 ; the least 
significant bits of the column address, i.e., from termi- 
nals AO through A3, are not shown in Figure 4 as they 
are donl cares for purposes of the operation of repeat- 

55 ers 1 6. Responsive to the address transition, timing con- 
trol circuitry 22 issues a high logic level on line SEL at 
time \ v so that pass gates 32 in all of repeaters 16 are 
conductive at this point in the cycle, allowing for rowde- 
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coder 14 to drive the selected row line (in this case, row 
line RL1) therethrough. Also responsive to the begin- 
ning of the cycle, all of lines RST preferably go to a high 
logic level, turning on each of transistors 34 in repeaters 
1 6, which resets all row lines RL to low logic levels prior 5 
to the decoding of the row address by row decoder 14. 
This ensures that only one row line RL is enabled in the 
new cycle, by ensuring that the row line RL which was 
enabled in the prior cycle is discharged low. 

Also at or about time t-,, preferably prior to or coin- 
cident with line SEL going to a high logic level, column 
decoder 18 presents low logic levels on all lines RST, 
so that transistors 34 are turned off for all of repeaters 
16. This is preferred in order to reduce the row line load 
for row decoder 1 4 and inverters 38, so that power dis- 
sipation is reduced in the selection of a row and so that 
the speed of energizing the selected row line RL is not 
compromised. This may be done by timing control cir- 
cuitry 22 precharging high all of the address lines A6, 
A6_, A5, A5_, A4, and A4_as presented to NAND gates 
30. Alternatively, NAND gates 30 in column decoder 1 8 
may also be controlled by timing signals from timing con- 
trol circuitry 22, so that no transistors 34 are turned on 
prior to line SEL going to a low logic level. For example, 
each of lines RST may be generated by gating the out- 
put of its associated NAND gate 30 by the signal on line 
SEL 

Responsive to the value of the row address at ter- 
minals A7 through A16 selecting row 1 , row decoder 14 
issues a high logic level on line RL1 at time tg, which 
appears on line RL4 1 at time t 3 , and which appears on 
line RL5-, at time t 4 . This similarly ripples through each 
of repeaters 16, so that all memory cells 26 associated 
with row 1 are connected to their respective bit line pairs 
BLand BL_. 

After a delay time sufficient to guarantee that all 
memory cells 26 in the selected row have been connect- 
ed to their respective bit lines by the energizing of row 
line RL, turning on pass gates 28, line SEL is driven to 
a low logic level by timing control circuitry 22, occurring 
at time t 5 of Figure 4. This isolates each of repeaters 16 
from its input; for example, repeaters 16 4 of Figure 3 
now are isolated from row lines RL from row decoder 
14. For selected row 1 , in this example, since the entire 
row line RLt has been energized through repeaters 16, 
a high logic level will be latched and maintained by the 
operation of inverters 36 and 37 for each of the repeat- 
ers 16 associated with row 1 . 

Responsive to the value of column address bits A6, 
A5, A4 selecting sub-array 12 5 and at a point in time 
after line SEL has returned to a low level, NAND gate 
30 4 issues a high logic level on line RST4 at time 1$, with 
NAND gate 30 5 maintaining a low logic level on line 
RST5. Of course, all other lines RST besides line RST5 
will, similarly as line RST4, be at a high logic level re- 
sponsive to this value of the column address. This state 
on lines RST (other than line RST5) causes transistors 
34 to connect the inputs of inverters 36 in each of re- 



peaters 16 to ground. In the example of sub-array 12 4 , 
line RST4 is at a high logic level, and transistors 34 in 
Figure 3 will be on, pulling the input of inverter 36 toward 
ground. Since transistor 34 is relatively large as com- 
pared to the pull-up device in latching inverter 37, the 
on condition of transistor 34 for row 1 in repeater 1 6 4 
will cause the latch of inverters 36 and 37 to change 
state, presenting a low logic level on row line RL4t at 
time t 6 . This causes pass gates 28 for memory cells 26 
associated with row 1 in sub-array 1 2, to turn off, reduc- 
ing the power consumption of memory 1 resulting from 
the driving of bit lines BL and BL_ in this non-selected 
sub-array 12 4 . Of course, similar operation occurs for 
the other non-selected sub-arrays 12. 

For selected sub-array 1 2 5 in this example, howev- 
er, the transistors 34 in repeaters 16 5 are not turned on, 
since the output of NAND gate 30 5 on line RST5 is at a 
low logic level. Row line RL5., is thus maintained at a 
high logic level by the operation of inverters 38 therein, 
with this state latched by the latch of inverters 36 and 
37. The memory cells 26 associated with row 1 in sub- 
array 12 5 thus remain selected, allowing multiple read 
and write operations to be performed thereto. 

As described above, prior techniques for the reduc- 
tion of active power included the timing-out of the se- 
lected row line signal RL, after a period of time in which 
no write activity occurred, while the above-described 
embodiment of the invention reduces power without 
such a time-out feature, and without the attendant prob- 
lems therewith, it should be noted that the time-out fea- 
ture may be used in combination with the present inven- 
tion. After the row lines RL in the non-selected sub-ar- 
rays 1 2 are discharged, such a time-out feature may still 
be used in order to discharge the row line RL for the 
selected sub-array 12. This could be implemented by 
way of timing control circuitry 22 presenting a signal to 
NAND gate 30, for example, which causes line RST to 
go to a high level. Upon the detection of a transition at 
terminals DQ, terminal W_, or at the addresses, timing 
control circuit 22 could then effect the beginning of a new 
cycle. 

Alternatively to the operation described above, tran- 
sistors 34 in the decoding of NAND gates 30 may also 
be constructed to have a W/L which is small relative to 
the drive capability of row decoder 14 and pass transis- 
tor 32 in series therewith, and of buffering inverters 38. 
In this arrangement, NAND gates 30 may statically de- 
code the address lines, and present their output on lines 
RST prior to line SEL returning low. Since transistors 34 
are relatively small, as compared to the drive of row de- 
coder 14 in series with pass transistor 32, and to the 
drive of buffering inverters 38, so long as line SEL is at 
a high logic level, transistors 34 are incapable of dis- 
charging the input of inverters 36 to ground. Therefore, 
the decoding of the column address value can be done 
at this time, prior to line SEL isolating repeaters 16, and 
even prior to the energizing of the selected row line RL. 

Referring now to Figure 5a, repeater 1 6a according 
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to an alternative embodiment of the invention will now 
be described. Repeater 16a, as in the case of repeater 
16 described hereinabove, includes a pass gate 32 
which receives the input row line signal (designated in 
Figure 5a as row line RL in ) and communicates the same 
to the input of inverter 36; pass gate 32 has its gate con- 
trolled by line SEL from timing control circuitry 22. Also 
similarly as repeater 16 described hereinabove, repeat- 
er 16a of Figure 5a includes a pull-down transistor 34 
which is connected between the input of inverter 36 and 
ground, and which has its gate controlled by the appro- 
priate line RST. Buffering inverter 38 has its input con- 
nected to the output of inverter 36 and presents the row 
line signal at its output, shown here as row line RUo Ut . 

Repeater 16a according to this embodiment in- 
cludes a simpler latching arrangement, in this case a p- 
channel transistor 35 which has its source-to-drain path 
connected between the input of inverter 36 and V^, and 
which has its gate connected to the output of inverter 
36. Accordingly, the inverter 37 is reduced to a single p- 
channel transistor 35, which is preferably smaller than 
transistor 34 as described hereinabove, so that transis- 
tor 34 can pull down the input of inverter 36 when line 
RST is high. This is due to the recognition that the state 
of inverter 36 need only be latched in the event when a 
high logic level is to be presented on line RL^, i.e., 
when the sub-array 1 2 associated therewith is selected. 
No latching is required in repeaters 16 when the asso- 
ciated sub-array 1 2 is not selected, as transistors 34 dis- 
charge the input to inverters 36 in those cases. 

Referring to Figure 5b, repeater 16a' according to 
an alternative arrangement will now be described. In re- 
peater 16a', an n-channel latching transistor 35" is pro- 
vided, having its source-to-drain path connected be- 
tween the input of inverter 36 and V^, and having its 
gate connected to the output of inverter 38. Repeater 
16a' may be more efficient to layout than repeater 16a 
of Figure 5a, since transistors 34 and 35' are both n- 
channel, and may be included within the same active 
region. It should be noted that this layout efficiency of 
repeater 1 6a' is achieved at a cost of having less than 
a full level presented to the input of inverter 36, since 
a threshold voltage drop from is presented by tran- 
sistor 35' to the input of inverter 36 in repeater 16a'. It 
is contemplated that the selection between these and 
other alternatives may be made by one of ordinary skill 
in the art, depending upon the particular design, layout 
and processing constraints of the circuit application. 

It should be noted that the alternatives of Figures 
5a and 5b are most appropriately used in clocked mem- 
ories, especially those with relatively high clocking fre- 
quencies. In repeaters 1 6a and 1 6a', the input of inverter 
36 will be floating for the unselected rows in the selected 
sub-array 12, since transistors 32 and 34 are off, and 
since the latching transistors 35 and 35' are off, for un- 
selected rows in selected sub-arrays. Accordingly, so 
long as the length of time that the input of inverters 36 
is floating is limited, such as is the case where the cycle 



time is relatively short, the alternative arrangements of 
repeaters 16a and 16a' of Figures 5a and 5b, respec- 
tively, allow implementation of the latched repeater with 
one fewer transistor than that of repeater 1 6 of Figure 3. 
5 Referring to Figure 6, repeater 1 6b according to an- 
other embodiment of the invention is illustrated. Repeat- 
er 16b further includes, in addition to pass transistor 32, 
discharge transistor 34, and inverters 36 and 38 in the 
same configuration as in repeaters 16 and 16a. Also 
provided in repeater 16b is p-channel latching transistor 
39 having its source-to-drain path connected between 
the output of inverter 38 and the input of inverter 36. 
Transistor 39 is preferably much smaller than transistor 
34, so that transistor 34 can pull down the input of in- 
verter 36 when line RST is high. With pass transistor 32 
off, and with line RST low, transistor 39 will connect the 
high level at the output of inverter 38 to the input of in- 
verter 36, latching the selected state onto line RL^. 

Referring now to Figure 7, repeater 16c according 
to another alternative embodiment of the invention will 
now be described. Repeater 16c includes a latch com- 
prised of inverter 36 and weak inverter 37, cross-cou- 
pled with one another, similarly as repeater 1 6 of Figure 
3. For repeater 16c of Figure 7, no buffering inverter 38 
is necessary, due to the inverting operation of the re- 
mainder of the circuit as will be apparent from this de- 
scription. Accordingly, the output of inverter 36 directly 
drives row line RLo Ut . 

Repeater 16c further includes p-channel transistor 
42, and n-channel transistors 40 and 44, all having their 
source-to-drain path connected in series between 
and ground, with n-channel transistor 40 connected in 
series between transistors 42 and 44. The input of in- 
verter 36 is connected to the drains of transistors 42 and 
40; the node at the source of transistor 40 and the drain 
of transistor 44 is designated in Figure 7 as node N. It 
should be noted that node N for multiple repeaters 16c 
associated with the same sub-array 12 may be connect- 
ed together, so that a single transistor 44 may serve mul- 
tiple repeaters 16c. The gate of transistor 40 receives 
row line RL in , and the gates of transistors 42 and 44 re- 
ceive line RST from column decoder 18. The logic for 
driving line RST from the column address bits may be 
the same as that shown in Figure 2 (i.e., NAND gates 
30), together with such additional timing logic as re- 
quired to perform the operation described herein, a pre- 
ferred example of which will now be described relative 
to Figure 9. 

It should be noted that the location of transistors 40 
and 44 in series between the input of inverter 36 and 
ground may be exchanged if desired, i.e., with the drain 
of transistor 44 being connected to the input of inverter 
36 and with the source of transistor 40 being connected 
to ground. In such an alternative arrangement, the func- 
tionality of repeater 16c is equivalent to that of repeater 
16c shown in Figure 7. However, transistor 44 may not 
be shared among multiple repeaters if the locations of 
transistors 40 and 44 are exchanged from that shown 
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in Figure 7. as such sharing would cause one row line 
signal RL in to energize all row lines RL out for the sub- 
array 12 with which the repeaters 16c are associated. 

The timing of the return of line RST to a low logic 
level for the repeaters 1 6c associated with the unselect- 5 
ed sub-arrays 12 must be such that the selected row 
line RL is enabled along its full length prior thereto. As 
memory devices become larger in density, and especial- 
ly as the feature sizes such as the physical width of row 
lines RL become smaller, the RC delay along the row 
lines RL from row decoder 1 4 to the far end can be sig- 
nificant. Assurance and control of line RST from timing 
and control circuitry 22 may be done by modeling and 
characterization of the row line RC delay, with sufficient 
delay provided so that line RST does not return to a low 
logic level too early. 

In order to reduce the active power consumption as 
much as possible, however, it is preferable to cause line 
RST to return to a low logic level as soon as possible. 
Accordingly, a penalty in active power dissipation results 
from designing the timing of line RST too conservatively. 
Referring now to Figure 9, a preferred embodiment of 
circuitry for actively determining the time at which line 
RST is to return low, for unselected sub-arrays 12, will 
be described. 

In this embodiment, row decoder 1 4 not only drives 
the row lines RL, but also drives a dummy row line DRL. 
Dummy row line DRL is connected to one plate of a 
number of capacitors 50, each capacitor emulating the 
gate capacitance of a pass transistor 28 in the memory 
sub-arrays 1 2. Preferably, capacitors 50 are implement- 
ed with the same geometry and construction as pass 
transistors 28, with the number of capacitors 50 equal- 
ling the number of pass transistors 28 connected to each 
row line RL in sub-arrays 12. With such equivalent con- 
struction, changes in the fabrication process, such as 
actual feature sizes, will be equally reflected for capac- 
itors 50 as for pass transistors 28. In this construction, 
the number of capacitors 50 will be equal to the number 
of pass transistors 28 along the full length of a row (e. 
g. , 1 024 capacitors 50 for a half-row of 51 2 memory cells 
on one side of row decoder 14 in memory 1 of Figure 
1). In addition, the physical characteristics, such as line 
width, line length, and material, of dummy row line DRL 
is the same as an actual row line RL, so that the resist- 
ance of dummy row line RL is the same as an actual row 
line RL 

Alternatively, a single capacitor having the same ca- 
pacitance as the pass transistors 28, connected to a re- 
sistive line having the same resistance as a row line RL, 
may be used to conserve layout area. The accuracy of 
the timing result will depend, for such an alternative, on 
the accuracy of the single-capacitor single-resistor net- 
work to match the RC delay of an actual row line. 

The end of dummy row line DRL, at the node DRL', 
is connected to a reset input of a D-type flip-flop 52. The 
D input of flip-flop 52 is connected to V^. The clock and 
complement clock inputs of flip-flop 52 are driven by line 



SEL, and line SEL inverted by inverter 53, respectively. 
Line SEL is driven by timing and control circuitry 22, in 
this embodiment, with similar timing as described here- 
inabove in Figure 4. The output of inverter 53, with the 
complementary state of line SEL, is also connected to 
an input of AND gate 56. 

The output of each of NAND gates 30 (only one of 
which is shown in Figure 9) is connected, via inverter 

55, to one input of OR gate 54 which has its other input 
connected to the Q output of flip-flop 52. The output of 
OR gate 54 is connected to a second input of AND gate 
56. 

In this embodiment, line POR from power-on reset 
circuitry is connected to one input of AND gate 58, which 
has its other input connected to the output of AND gate 

56. The output of AND gate 58 is line RST for the par- 
ticular group of repeaters 16c, in this embodiment. The 
use of power-on reset circuitry 24, indicating on line 
POR with a high logic level, for example, that power-up 
has been achieved, with repeaters 16c precludes the 
selection of multiple row lines RL during power-up. With 
line POR low during power-up, line RST will be low for 
all repeaters 16. Referring to Figure 7, this causes all 
row lines RL out to be at low logic levels, since transistor 
42 is turned on for all repeaters 16b, presenting a high 
logic level at the input of inverter 36 (overcoming weak 
feedback inverter 37) and causing a low logic level at 
the output of inverter 36 on all lines RL^. This embod- 
iment of the invention thus actively disables all row lines 
RL in memory 1 during power-up, preventing the selec- 
tion of multiple row lines RL and the resulting massive 
and destructive power dissipation that can result, for ex- 
ample when memory cells 26 having opposite data 
states are connected to the same bit line pair. 

It should of course be noted that use of line POR to 
disable all row lines RL may similarly be incorporated 
into the embodiment of Figures 3, for example by logi- 
cally combining the RST lines with line POR so that all 
transistors 34 in repeaters 1 6 are turned on during pow- 
er-up, forcing a low logic level on all row lines. 

The operation of repeater 16c, controlled according 
to the preferred embodiment of the control logic in Fig- 
ure 9, will now be described. At the beginning of a mem- 
ory cycle in this example, row decoder 14 drives all row 
lines RL to a low logic level, as is conventional. Also at 
this time, line SEL goes to a high logic level. This causes 
line RST (assuming line POR is high) to goto a low logic 
level for all repeaters 1 6c, via AND gate 56. This causes 
transistors 42 in all repeaters 16c to conduct, placing 
the inputs of all inverters 36 at a high logic level. All row 
lines RL^ driven by repeaters 16c are thus placed into 
the low, non-enabled, logic state. In addition, a high logic 
level is clocked into flip-flop 52 by line SEL going to a 
high logic level. 

Line SEL then returns to a low logic level which al- 
lows the output of AND gate 56 to be determined by the 
logical OR of the output of flip-flop 52 and NAND gate 
30 (inverted). Since a high logic level has been clocked 
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into flip-flop 52, lines RST are driven to a high logic level, 
turning off transistors 42 and turning on transistors 44. 
Since all row lines are at a low logic level (either from 
row decoder 1 4 or from repeaters 1 6c), the inputs of all 
inverters 36 are maintained at a high logic level by the s 
operation of weak inverter 37. 

After decoding of the row address by row decoder 
14, the selected row line RL^ is driven to a high logic 
level. With transistor 44 on and transistor 42 off, transis- 
tor 40 will connect the input of inverter 36 for the repeat- 
ers 16c associated with the selected row to be dis- 
charged to ground through transistors 40 and 44. This 
will change the state of inverter 36, due to latching in- 
verter 37 being weak relative to transistors 40 and 44, 
so that a high, enabling, logic level is driven on row line 
RL 0Ut by repeaters 1 6c associated with the selected row. 

In the embodiment of Figures 7 and 9, line RST will 
remain high for all repeaters 1 6c until such time as dum- 
my row line DRL* remains low, i.e., during the time re- 
quired for the high logic level to propagate along the 
length of a full row line. Upon dummy row line DRL* 
reaching a high logic level, flip-flop 52 will be reset, so 
that its Q output returns to a low logic level. Accordingly, 
the output of NAND gate 30 (via inverter 55) will deter- 
mine the state of line RST Accordingly, for the non-se- 
lected sub-arrays 12, the output of NAND gate 30 is 
high, which causes line RST to be taken to a low logic 
level. The repeaters 16c associated with the selected 
row in non-selected sub-arrays 1 2 will have the input of 
their inverters 36 driven to a high logic level, due to tran- 
sistors 42 in such repeaters 36 being conductive. This 
causes row lines RL 0Ut for non-selected sub-arrays 1 2 
to be de-energized. 

Conversely, for the selected sub-array 12, line RST 
remains at a high logic level due to the output of NAND 
gate 30 being low, so that a high logic level is presented 
to OR gate 54 (line SEL being low at this time). Transis- 
tors 42 in repeaters 16c associated with the selected 
sub-array 12 thus remain off. If the selected sub-array 
12 is adjacent to row decoder 14, row line RL jn will con- 
tinue to be driven high by row decoder 14, so that tran- 
sistor 40 will remain on to pull down the input to inverter 
36 via transistor 44, also remaining on. For the repeater 
16c which is associated with the selected row and with 
a selected sub-array 1 2 which is not adjacent to row de- 
coder 14, row line RL^ will be driven to a low logic level 
from the prior repeater 16c. This will turn transistor 40 
in repeater 1 6c off, and with transistor 42 also off, weak 
inverter 37 will maintain the low logic level at the input 
to inverter 36 so that row line RL^ remains at a high, 
energized, state. 

As noted hereinabove, it is also desirable to time 
out the row line RL in the selected sub-array 1 2, in order 
to further reduce the power dissipation. Such timing out 
of the row line may be done according to conventional 
techniques, such as de-energizing the row line after the 
sense amplifiers 13 have been clocked, i.e., have 
sensed and latched the state of the bit lines connected 



thereto. 

It is believed that repeater 16c will provide certain 
advantages relative to repeaters 16, 16a and 16b de- 
scribed hereinabove. First, only one signal line RST is 
necessary, rather than the two signal lines SEL and RST 
required for the prior described embodiments. This re- 
sults in a reduced number of drivers required for mem- 
ory 1, and accordingly in less layout area (due not only 
to fewer drivers, but to the reduced number of lines). 
Secondly, the sequencing of the operation of repeaters 
16c is simpler, since isolation of the input node in all re- 
peaters 16 is not required. Third, the circuit is imple- 
mented with fewer transistors, especially considering 
the sharing of transistors 44 among multiple repeaters 
16c. Finally, it is believed that repeater 16c provides ad- 
ditional stability of operation, since the potential for 
source follower action (which is especially sensitive to 
process variation such as threshold voltage, body effect, 
and size ratios of p-channel to n-channel transistors) is 
minimized. Accordingly, the demands on the weak feed- 
back inverter 37 are reduced due to pull-up transistor 
42 for the non-selected rows, and heavy crowbar current 
in repeater 16c is substantially avoided. 

Referring now to Figure 8, repeater 16d according 
to yet another alternative embodiment of the invention 
will be described. Repeater 16d differs from repeater 
16c by eliminating n-channel pull-down transistor 44; 
line RST_ is connected to the source of transistor 40, 
while line RST is connected to the gate of p-channel 
transistor 42. Line RST is at a high logic level (and line 
RST_ is low) responsive to the selection of the sub-array 
12 with which the particular repeater 16d is associated. 
Operation of repeater 1 6d is similar to that of repeater 
16c, with all lines RST going low (and lines RST_ going 
high) at the beginning of the memory cycle so that all 
row lines RL 0Ut are reset to a low logic level. For the 
selected row, row line RL in is driven high, turning on tran- 
sistor 40 and discharging the input of inverter 36 to the 
low logic level driven on line RST_. 

After the period of time required for full selection of 
the memory cells in the selected row, line RST will goto 
a low logic level for those repeaters 16d associated with 
non-selected sub-arrays 12. Transistors 42 will turn on 
for those repeaters 16d, pulling the input of inverters 36 
high (overcoming weak inverters 37), and thus placing 
a low logic level on row lines RLo Ut . For the repeater 1 6d 
associated with the selected row and selected sub-array 
12, line RST will remain high so that transistor 42 is not 
turned on. Even if row line RLj n goes low, as is the case 
where repeater 1 6d is not adjacent row decoder 1 4, this 
will allow inverter 37 to maintain a low logic level at the 
input of inverter 36, so that row line RL^ remains high 
for the selected row in the selected sub-array 12. Of 
course, if repeater 16d is adjacent row decoder 14, row 
line RL jn may be maintained at a high logic level, with 
the same output on row line RLout- 

The alternative embodiment of Figure 8 provides 
the benefits of repeaters 16c described hereinabove, 
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and may be implemented with one fewer transistor than 
the alternative of repeaters 16c, although at the cost of 
an additional line required for line RST. Accordingly, 
choice between the implementations of repeaters 16c 
and 16d will depend upon the particular layout con- 
straints of memory 1 . 

For each of the embodiments described herein- 
above, the implementation in an integrated circuit hav- 
ing a memory provides for reduced active power dissi- 
pation, as the portions of the row line associated with 
the selected row, but not associated with the selected 
sub-array, or block, may be turned off. Furthermore, 
such reduction in power dissipation is achieved while 
still allowing access to the selected memory cell (and 
those nearby in the same row), so that a later write op- 
eration may be performed without the use of transition 
detection and the like. Furthermore, the layout impact 
of additional row decoders is avoided in the embodi- 
ments described hereinabove, without double level met- 
allization, or another conductive layer, as required in the 
case of a main word line connected in parallel with mul- 
tiple section word lines and decoding, as described in 
the Sakurai et al. article cited hereinabove. 

While the invention has been described herein rel- 
ative to its preferred embodiments, it is of course con- 
templated that modifications of, and alternatives to, 
these embodiments, such modifications and alterna- 
tives obtaining the advantages and benefits of this in- 
vention, will be apparent to those of ordinary skill in the 
art having reference to this specification and its draw- 
ings. It is contemplated that such modifications and al- 
ternatives are within the scope of this invention as sub- 
sequently claimed herein. 



Claims 

1 . A semiconductor memory, comprising: 

a plurality of memory cells (26) arranged in 
rows and columns, and grouped into first and 
second sub-arrays; 

a row decoder (14), for selecting a row of mem- 
ory cells by energizing a row line according to 
a row address value; 

a plurality of first row line repeaters (16), each 
receiving a row line from said row decoder at 
an input, and each presenting at an output a 
first local row line for selecting a row of memory 
cells in said first sub-array; 
a plurality of second row line repeaters (16), 
each receiving a first local row line at an input, 
and each presenting at an output a second local 
row line for selecting a row of memory cells in 
said second sub-array; characterised by:- 
each of said second row line repeaters com- 
prising a latch (35,36,38) for retaining the en- 
ergized state of the respective one of said plu- 



rality of first local row lines at its input, said latch 
having an output coupled to the respective sec- 
ond local row line; 

a delay circuit (50) having an input connected 
s to said row decoder (14) for receiving an input 

signal from said row decoder corresponding to 
said row decoder energizing the selected row 
line, and having an output for presenting a de- 
layed signal (DRU) delayed from receipt of said 
10 input signal; 

a column decoder (18), for selecting a sub-ar- 
ray according to a portion of a column address 
value, said column decoder having a first reset 
line connected to said plurality of first row line 
repeaters, said first reset line indicating, with a 
first logic state, that the first sub-array is not se- 
lected; and 

timing and control circuitry, having an output for 
driving a select line; 

20 wherein each of said second row line repeaters 

(16) disconnects from its input responsive to 
said timing and control circuitry driving said se- 
lect line to a first logic level; 
wherein said timing and control circuitry drives 

25 said select line to said first logic level after the 

second local row line has been energized for 
the selected row; and 

wherein the row line repeater associated with 
the row selected by the row decoder de-ener- 
30 gizes the one of said plurality of first local row 

lines at its output responsive to both the reset 
line connected thereto indicating that its asso- 
ciated sub-array is not selected and said delay 
circuit presenting said delayed signal. 

35 

2. A memory in accordance with claim 1 , wherein said 
delay circuit comprises a capacitor so that the delay 
of said delayed signal from receipt of said input sig- 
nal is determined by the charging time of said ca- 

40 pacitor, and is approximately the same as the time 
required for said row decoder to energize a local 
row line. 

3. A memory in accordance with claim 2, wherein said 
45 capacitor (50) comprises a distributed capacitance 

network. 

4. A memory in accordance with claim 3, wherein said 
distributed capacitance network comprises a dum- 

50 my row line, having a length substantially the same 
as a local row line. 

5. A memory in accordance with claim 3, wherein the 
distributed capacitance network comprises: 

55 

a dummy row line, having a length substantially 
the same as a local row line, and connected on 
one end to said row decoder; and 
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a plurality of capacitors, each having a plate 
connected to said dummy row line. 

6. A memory in accordance with claim 5, further com- 
prising: 

a plurality of pass transistors (28), each asso- 
ciated with a memory cell (26), each having 
their gate connected to a local row line (RL) in 
such a manner that it is conductive responsive 
to its associated local row line being energized; 
and wherein the number of capacitors in said 
distributed capacitance equals the number of 
pass transistors corresponding to a row ad- 
dress value. 

7. A memory in accordance with any preceding claim, 
wherein the memory cells (26) are random access 
memory cells. 

8. A memory in accordance with any preceding claim, 
wherein each of said first row line repeaters com- 
prise a latch (35,36,38) for retaining the energized 
state of the respective one of said plurality of row 
lines at its input, said latch coupled to the output of 
its associated first row line repeater; 

wherein said column decoder (18) also has a 
second reset line (RST) connected to said plu- 
rality of second row line repeaters (16), said 
second reset line indicating that the second 
sub-array is not selected; 
and wherein the second row line repeater (16) 
associated with the row selected by the row de- 
coder de-energizes the one of said plurality of 
second local row lines at its output responsive 
to both the reset line connected thereto indicat- 
ing that the second sub-array is not selected 
and said delay circuit presenting said delayed 
signal. 

9. A memory in accordance with claim 8, wherein each 
of said row line repeaters comprise: 

a pass transistor (32), having its source-to- 
drain path connected on one side to the input 
of the row line repeater, and having its gate con- 
trolled by a select signal; and 
a discharge transistor (34), having its source- 
to-drain path connected between the input of 
the latch (35,36,38) and a reference voltage 
node, and having its gate controlled by the reset 
line (RST) associated with the row line repeat- 
er, said discharge transistor being conductive 
when the reset line at its gate is at its first logic 
state. 

10. A memory in accordance with claim 8, wherein each 



of said first row line repeaters comprise: 

a first transistor (40), having a conduction path 
connected between a first node and a dis- 
s charge node (N), and having a control terminal 

coupled to a row line; 

a first deselect transistor (42), having a conduc- 
tive path connected between a bias voltage and 
said first node, and having a control terminal for 
10 receiving a first reset signal (RST), said first 

deselect transistor being conductive respon- 
sive to said first reset signal at a first logic level, 
said bias voltage being at a level such that, 
when applied to the input of said first latch, said 
'5 first local row line is at a logic level disabling 

selection of memory cells associated therewith; 
and 

first means (44) for connecting said discharge 
node to a reference voltage, said reference 
20 voltage being at a level such that, when applied 

to the input of said first latch, said first local row 
line is at a logic level enabling selection of 
memory cells associated therewith; 
wherein said first reset signal at said first logic 
25 level corresponds to the logical AND (58) of 

said first reset line and said delayed signal; 
and wherein each of said second row line re- 
peaters comprise: 

a second transistor (40), having a conduction 
30 path connected between a second node and a 

second discharge node (N), and having a con- 
trol terminal coupled to a first local row line; 
a second deselect transistor (42), having a con- 
ductive path connected between a bias voltage 
35 and said second node, and having a control ter- 

minal for receiving a second reset signal (RST), 
said second deselect transistor being conduc- 
tive responsive to said second reset signal at a 
first logic level, said bias voltage being at a level 
40 such that, when applied to the input of said sec- 

ond latch, said second local row line is at a logic 
level disabling selection of memory cells asso- 
ciated therewith; and 

second means (44) for connecting said second 
45 discharge node (N) to a reference voltage, said 

reference voltage being at a level such that, 
when applied to the input of said first latch, said 
second local row line is at a logic level enabling 
selecting of memory cells associated therewith; 
50 wherein said second reset signal at said first 

logic level corresponds to the logical AND (58) 
of said second reset line and said delayed sig- 
nal. 

55 11. The memory of claim 8, wherein said memory cells 
are grouped into first, second, third and fourth sub- 
arrays; 
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and further comprising: 

a plurality of third row line repeaters, each re- 
ceiving a second local row line at an input, and 
each presenting at an output a third local row 
for selecting a row of memory cells in said third 
sub-array; and 

a plurality of fourth row line repeaters, each re- 
ceiving a third local row line at an input, and 
each presenting at an output a fourth local row 
line for selecting a row of memory cells in said 
fourth sub-array; 

wherein said column decoder also has a third 
reset line connected to said plurality of third row 
line repeaters, and a fourth reset line connect- 
ed to said plurality of fourth row line repeaters, 
said third and fourth reset lines also indicating, 
with a first logic state, that the third or fourth 
sub-array, respectively, is not selected. 

12. A method of controlling an integrated memory cir- 
cuit having first and second sub-arrays of memory 
cells arranged in rows and columns, comprising: 

decoding a row address signal; 
energizing a row select line having portions as- 
sociated with first and second sub-arrays; 
the energized row select line being selected ac- 
cording to the value of the row address signal, 
characterised by: 

after said energizing step, for each row select 
line, isolating the portion thereof associated 
with the second sub-array from the portion 
thereof associated with the first sub-array; 
decoding a portion of a column address signal; 
generating a delayed timing signal, said de- 
layed timing signal corresponding to the ener- 
gizing of a row select line delayed by a delay 
time corresponding to the charging time of the 
row select line; 

de-energizing, responsive to said delayed tim- 
ing signal, a portion of the selected row select 
line associated with the sub-array which does 
not correspond to the decoded portion of the 
column address signal; and 
after said de-energizing step, maintaining the 
portion of the selected row select line associat- 
ed with the sub-array which corresponds to the 
decoded portion of the column address signal. 

13. The method of claim 1 2, further comprising: 

after said energizing step, and before said iso- 
lating step, latching the state of the selected row se- 
lect line for each portion thereof. 

1 4. The method of claim 1 2, wherein said de-energizing 
step comprises: 

changing the latched state for the portion of 
the selected row select line associated with a sub- 



array which does not correspond to the decoded 
portion of the column address signal. 

15. The method of claim 12, wherein said generating 
5 step comprises: 

energizing a capacitive network. 

16. The method of claim 15, wherein said generating 
step further comprises: 

10 

generating a gating signal responsive to said 
capacitive network charging to a first logic level; 
and 

wherein said de-energizing is performed re- 
15 sponsive to said gating signal. 

17. The method of claim 16, wherein said capacitive 
network comprises a distributed capacitance. 



20 

Patentanspruche 

1. Halbleiterspeicher, deraufweist: 

25 mehrere Speicherzellen (26), die in Zeilen und 

Spalten angeordnet und in ersten und zweiten 
Subanordnungen gruppiert sind; 
einen Zeilendecoder (14), um eine Zeile von 
Speicherzellen durch Erregen einer Zeilenlei- 

30 tung gemaft einem ZeilenadreBwert auszu- 

wahlen; 

mehrere erste Zeilenleitungswiederholein- 
richtungen bzw. -verstarker (16), die jeweils ei- 
ne Zeilenleitung von dem Zeilendecoder an ei- 

35 nem Eingang empfangen, und die jeweils an ei- 

nem Ausgang eine erste lokale Zeilenleitung 
vorweisen, um eine Zeile von Speicherzellen in 
der ersten Subanordnung auszuwahlen; 
mehrere zweite Zeilenleitungswiederholein- 

40 richtungen bzw. -verstarker (16), die jeweils ei- 

ne erste lokale Zeilenleitung an einem Eingang 
empfangen, und die jeweils an einem Ausgang 
eine zweite lokale Zeilenleitung zum Auswah- 
len einer Zeile von Speicherzellen in der zwei- 

45 ten Subanordnung vorweisen; gekennzeichnet 

durch: 

jede der zweiten Zeilenleitungswiederholein- 
richtungen bzw. -verstarker weist eine Halte- 
einrichtung bzw. einen Zwischenspeicher (35, 

50 36, 38) auf, um den erregten Zustand der je- 

weiligen der mehreren ersten lokalen Zeilenlei- 
tungen an seinem Eingang zuruckzubehalten, 
wobei die Halteeinrichtung bzw. der Zwischen- 
speicher einen Ausgang hat, der an die jewei- 

55 Hge zweite lokale Zeilenleitung angekoppelt ist; 

eine Verzogerungsschaltung (50), die einen 
Eingang hat, der an den Zeilendecoder (1 4) an- 
geschlossen ist, um ein Eingangssignal von 
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dem Zeilendecoder zu empfangen, der dem 
Zeilendecoder entspricht, der die ausgewahlte 
Zeilenleitung erregt, und die einen Ausgang 
hat, um ein verzogertes Signal (DRU) durch 
den Empfang des Eingangssignals verzogert 5 
vorzuweisen bzw. anzulegen; 
einen Spaltendecoder (18), um eine Subanord- 
nung gemaB einem Abschnitt eines Spalten- 
adreBwertes auszuwahlen, wobei der Spalten- 
decoder eine erste Rucksetzleitung hat, die an 10 
die mehreren der ersten Zeilenleitungswieder- 
holeinrichtungen bzw. -verstarker angeschlos- 
sen ist, wobei die erste Rucksetzleitung mit ei- 
nem ersten logischen Zustand anzeigt, daB die 
erste Subanordnung nicht ausgewahlt ist; und is 
eine Takt- und Steuerschaltung, die einen Aus- 
gang zum Betreiben einer Auswahlleitung hat; 
wobei jede der zweiten Zeilenleitungswieder- 
holeinrichtungen bzw. -verstarker (16) auf die 
Takt- und Steuerschaltung, die die Auswahllei- 20 
tung auf einen ersten logischen Pegel treibt, 
anspricht und sich von seinem Eingang abkop- 
pelt; 

wobei die Takt- und Steuerschaltung die Aus- 
wahlleitung auf den ersten logischen Pegel 25 
treibt, nachdem die zweite lokale Zeilenleitung 
fur die ausgewahlte Zeile erregt worden ist; und 
wobei die Zeilenleitungswiederhoieinrichtung 
bzw. -verstarker, der mit der durch den Zeilen- 
decoder ausgewahlte Zeile verbunden ist, die- 30 
jenige der ersten der mehreren der ersten lo- 
kalen Zeilenleitungen an ihrem Ausgang in Re- 
aktion sowohl auf die Rucksetzleitung, die dar- 
an angeschlossen ist, die anzeigt, daB ihre ver- 
bundene Subanordnung nicht ausgewahlt ist, 35 
als auch die Verzogerungsschaltung entregt 
bzw. deaktiviert wird, die das verzogerte Signal 
vorweist. 

Speicher nach Anspruch 1, wobei die Verzoge- 40 
rungsschaltung einen Kondensator aufweist, so 
daB die Verzogerung des verzogerten Signals von 
dem Empfang des Eingangssignals durch die La- 
dezeit des Kondensators festgelegt wird und nahe- 
rungsweise die gleiche ist, wie die Zeit, die fur den 4S 
Zeilendecoder erforderlich ist, um eine lokale Zei- 
lenleitung zu erregen. 

Speicher nach Anspruch 2, wobei der Kondensator 
(50) ein verteiltes Kapazitatsnetzwerk aufweist. so 

Speicher nach Anspruch 3, wobei das verteilte Ka- 
pazitatsnetzwerk eine Blindzeilenleitung aufweist, 
die eine Lange hat, die im wesentlichen die gleiche 
wie bei einer lokalen Zeilenleitung ist. ss 

Speicher nach Anspruch 3, wobei das verteilte Ka- 
pazitatsnetzwerk aufweist: 



eine Blindzeilenleitung, die eine Lange hat, die 
im wesentlichen die gleiche wie bei einer loka- 
len Zeilenleitung ist, und die an den Zeilende- 
coder angeschlossen ist: und 
mehrere Kondensatoren, die jeweils eine Platte 
haben, die an die Blindzeilenleitung ange- 
schlossen ist. 

6. Speicher nach Anspruch 5, der ferner aufweist: 

mehrere Durchgangstransistoren (28), die je- 
weils mit einer Speicherzelle (26) verbunden 
sind, die jeweils mit ihrem Gate an eine lokale 
Zeilenleitung (RL) in einer solchen Weise an- 
geschlossen ist, daB es in Reaktion darauf , daB 
seine verbundene lokale Zeilenleitung erregt 
wird, leitend ist; 

und wobei die Anzahl der Kondensatoren in der 
verteilten Kapazitat der Anzahl der Durch- 
gangstransistoren entsprechend einem Zeilen- 
adreBwert gleicht. 

7. Speicher nach einem der voranstehenden Anspru- 
che, bei dem die Speicherzellen (26) Speicherzel- 
len mit wahlfreiem Zugriff sind. 

8. Speicher nach einem der voranstehenden Anspru- 
che, bei dem jede der ersten Zeilenleitungswieder- 
holeinrichtungen bzw. -verstarker eine Halteein- 
richtung bzw. einen Zwischenspeicher (35, 36, 38) 
aufweist, um den erregten Zustand der jeweiligen 
einen der mehreren der Zeilenleitungen an ihrem 
Ausgang beizubehalten, wobei die Halteeinrich- 
tung bzw. der Zwischenspeicher an den Ausgang 
seiner verbundenen ersten Zeilenleitungswieder- 
holeinrichtung bzw. -verstarker angekoppelt ist; 

wobei der Spaltendecoder (1 8) auch eine zwei- 
te Rucksetzleitung (RST) hat, die an die meh- 
reren der zweiten Zeilenieitungswiederholein- 
richtungen bzw. -verstarker (16) angeschlos- 
sen ist, wobei die zweite Rucksetzleitung an- 
zeigt, daB die zweite Subanordnung nicht aus- 
gewahlt ist; 

und wobei die zweite Zeilenleitungswiederhol- 
einrichtung bzw. -verstarker (16), der mit der 
durch den Zeilendecoder ausgewahlten Zeile 
verbunden ist, diejenige der mehreren zweiten 
lokalen Zeilenleitungen an ihrem Ausgang so- 
wohl in Reaktion auf die Rucksetzleitung, die 
daran angeschlossen ist, die anzeigt, daB die 
zweite Subanordnung nicht ausgewahlt ist, und 
die Verzogerungsschaltung entregt, die das 
Verzogerungssignal vorweist. 

9. Speicher nach Anspruch 8, bei dem jede der Zeilen- 
leitungswiederholeinrichtungen bzw. -verstarker 
aufweist: 
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einen Durchgangstransistor (32), der mit sei- 
nem Sou rce-D rain -Pfad an eine Seite des Ein- 
gangs der Zeilenleitungswiederholeinrichtung 
bzw. -verstarkers angeschlossen ist, und des- 
sen Gate durch ein Auswahlsignal gesteuert 5 
wird; und 

einen Entladetransistor (34), der mit seinem 
Source-Drain-Pfad zwischen dem Eingang der 
Halteeinrichtung bzw. des Zwischenspeichers 
(35, 36, 38) und einem Bezugsspannungskno- 10 
ten angeschlossen ist, und dessen Gate durch 
die Rucksetzleitung (RST), die mit der Zeilen- 
leitungswiederholeinrichtung bzw. -verstarker 
verbunden ist, gesteuert wird, wobei der Entla- 
detransistor leitend ist, wenn die RQcksetzlei- '5 
tung an seinem Gate in ihrem ersten logischen 
Zustand ist. 



1 0. Speicher nach Anspruch 8, bei dem jede der ersten 
Zeilenleitungswiederholeinrichtungen bzw. -ver- 
starker aufweist: 
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einen ersten Transistor (40), der einen Lei- 
tungspfad hat, der zwischen einem ersten Kno- 
ten und einem Entladeknoten (N) angeschlos- 25 
sen ist, und der einen SteueranschluB hat, der 
an eine Zeilenleitung angekoppelt ist; 
einen ersten Abwahltransistor (42), der einen 
leitenden Pfad hat, der zwischen einer Vor- 
spannung und dem ersten Knoten angeschlos- so 
sen ist, und der einen SteueranschluB hat, urn 
ein erstes Rucksetzsignal (RST) zu empfan- 
gen, wobei der erste Abwahltransistor in Reak- 
tion auf das erste Rucksetzsignal bei einem er- 
sten logischen Pegel leitend ist, wobei die Vor- 35 
spannung bei einem Pegel ist, so daB, wenn 
sie an den Eingang der ersten Halteeinrichtung 
bzw. Zwischenspeichers angelegt wird, die er- 
ste lokale Zeilenleitung bei einem logischen 
Pegel ist, der die Auswahl von Speicherzellen, 40 
die damit verbunden sind, sperrt; und 
eine erste Einrichtung (44), um den Entlade- 
knoten an eine Bezugsspannung anzuschlie- 
Ben, wobei die Bezugsspannung bei einem Pe- 
gel ist, so daB, wenn sie an den Eingang der 45 
ersten Halteeinrichtung bzw. Zwischenspei- 
chers angelegt wird, die erste lokale Zeilenlei- 
tung bei einem logischen Pegel ist, der die Aus- 
wahl von Speicherzellen, die hiermit verbunden 
sind, freigibt; 50 
wobei das erste Rucksetzsignal bei dem ersten 
logischen Pegel, dem logischen AND bzw. 
UND (58), der ersten ROcksetzleitung und des 
verzogerten Signals entspricht; 
und wobei jede der zweiten Zeilenleitungswie- 55 
derholeinrlchtungen bzw. -verstarker aufweist: 
einen zweiten Transistor (40), der einen Lei- 
tungspfad hat, der zwischen einem zweiten 



Knoten und einem zweiten Entladeknoten (N) 
angeschlossen ist, und der einen Steueran- 
schluB hat, der an eine erste lokale Zeilenlei- 
tung angekoppelt ist; 

einen zweiten Abwahltransistor (42), der einen 
leitenden Pfad hat, der zwischen einer Vor- 
spannung und dem zweiten Knoten ange- 
schlossen ist, und der einen SteueranschluB 
hat, um ein zweites Rucksetzsignal (RST) zu 
empfangen, wobei der zweite Abwahltransistor 
in Reaktion auf das zweite Rucksetzsignal bei 
einem ersten logischen Pegel leitend wird, wo- 
bei die Vorspannung bei einem Pegel ist, so 
daB, wenn sie an den Eingang der zweiten Hal- 
teeinrichtung bzw. Zwischenspeichers ange- 
legt ist, die zweite lokale Zeilenleitung bei ei- 
nem logischen Pegel ist, der die Auswahl von 
Speicherzellen, die damit verbunden sind, 
sperrt; und 

eine zweite Einrichtung (44), um den zweiten 
Entladeknoten (N) an eine Bezugsspannung 
anzuschlieBen, wobei die Bezugsspannung bei 
einem Pegel ist, so daB, wenn sie an den Ein- 
gang der ersten Halteeinrichtung bzw. Zwi- 
schenspeichers angelegt wird, die zweite loka- 
le Zeilenleitung bei einem logischen Pegel ist, 
der die Auswahl von Speicherzellen, die damit 
verbunden sind, freigibt; 
wobei das zweite Rucksetzsignal bei dem er- 
sten logischen Pegel dem logischen AND bzw 
UND (58) der zweiten Rucksetzleitung und des 
verzogerten Signals entspricht. 

11. Speicher nach Anspruch 8, wobei die Speicherzel- 
len in ersten, zweiten, dritten undvierten Subanord- 
nungen gruppiert sind; 

und der ferner aufweist: 
mehrere drrtte Zeilenleitungswiederholein- 
richtungen bzw. -verstarker, die jeweils eine 
zweite lokale Zeilenleitung an einem Eingang 
empfangen und wobei jeder an einem Ausgang 
eine dritte lokale Zeile vorweist, um eine Zeile 
von Speicherzellen in der dritten Subanord- 
nung auszuwahlen; und 
mehrere vierte Zeilenleitungswiederholein- 
richtungen bzw. -verstarker, die jeweils eine 
dritte lokale Zeilenleitung an einem Eingang 
empfangen und die jeweils an einem Ausgang 
eine vierte lokale Zeilenleitung vorweisen, um 
eine Zeile von Speicherzellen in der vierten 
Subanordnung auszuwahlen; 
wobei der Spaltendecoder auch eine dritte 
Rucksetzleitung hat, die an die mehreren der 
drei Zeilenleitungswiederholeinrichtungen 
bzw. -verstarker angeschlossen ist, und eine 
vierte Rucksetzleitung ist an die mehreren der 
vierten Zeilenleitungswiederholeinrichtungen 
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bzw. -verstarkerangeschlossen, wobei die drit- 
te und die vierte Rucksetzleitung auch mlt ei- 
nem ersten logischen Zustand anzeigen, daft 
die dritte bzw. vierte Subanordnung nicht aus- 
gewahlt ist. s 

12. Verfahren zur Steuerung einer integrierten Spei- 
cherschaltung, die erste und zweite Subanordnun- 
gen von Speicherzellen hat, die in Zeilen und Spal- 
ten angeordnet sind, das aufweist: 

ein ZeilenadreGsignal wird decodiert; 
eine Zeilenauswahlleitung, die Abschnitte hat, 
die mit ersten und zweiten Subanordnungen 
verbunden sind, wird erregt; 
die erregte Zeilenauswahlleitung wird gemaB 
dem Wert des ZeilenadreGsignals ausgewahlt, 
gekennzeichnet durch: 
nach dem E rregungsschritt wird fur jede Zeilen- 
auswahlleitung deren Abschnitt, der mit der 
zweiten Subanordnung von deren Abschnitt 
verbunden ist, der mit der ersten Subanord- 
nung verbunden ist, getrennt; 
ein Abschnitt eines SpaltenadreGsignals wird 
decodiert; 

ein verzogertes Taktsignal wird erzeugt, wobei 
das verzogerte Taktsignal der Erregung einer 
Zeilenauswahlleitung entspricht, die durch eine 
Verzogerungszeit verzogert ist, die der Lade- 
zeit der Zeilenauswahlleitung entspricht; 
ein Abschnitt der ausgewahlten Zeilenaus- 
wahlleitung, die mit der Subanordnung verbun- 
den ist, die nicht dem decodierten Abschnitt 
des SpaltenadreGsignals entspricht, wird in Re- 
aktion auf das verzogerte Taktsignal entregt; 
und 

nach dem Entregungsschritt wird der Abschnitt 
der ausgewahlten Zeilenauswahlleitung, der 
mit der Subanordnung verbunden ist, die dem 
decodierten Abschnitt des SpaltenadreBsi- 
gnals entspricht, aufrechterhalten. 

13. Verfahren nach Anspruch 12, das femer aufweist: 

nach dem Erregungsschritt und vor dem 
Trennschritt wird der Zustand der ausgewahlten 
Zeilenauswahlleitung fur jeden ihrer Abschnitte ge- 
halten bzw. zwischengespeichert. 

14. Verfahren nach Anspruch 12, wobei der Entre- 
gungsschritt aufweist: 

der gehaltene bzw. zwischengespeicherte 
Zustand wird fur den Abschnitt der ausgewahlten 
Zeilenauswahlleitung, die mit einer Subanordnung 
verbunden ist, die nicht dem decodierten Abschnitt 
des Spaltenadre3signals entspricht, geandert. 

15. Verfahren nach Anspruch 12, wobei der Erzeu- 
gungsschritt aufweist: 



ein kapazitives Netzwerk wird erregt. 

16. Verfahren nach Anspruch 15, wobei der Erzeu- 
gungsschritt f erner aufweist: 

ein Auswertesignal wird in Reaktion darauf er- 
zeugt, daf3 das kapazitive Netzwerk auf einen 
ersten logischen Pegel geladen wird; und 
wobei die Entregung in Reaktion auf das Aus- 
wertesignal durchgefuhrt wird. 

17. Verfahren nach Anspruch 16, wobei das kapazitive 
Netzwerk eine verteilte Kapazitat aufweist. 
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Revendications 

1. Memoire a semi-conducteur, comprenant : 

20 une pluralite de cellules de memoire (26) agen- 

cees en lignes et en colonnes, et groupees 
dans des premieres et secondes sous- 
matrices ; 

un decodeur de lignes (14) pour selectionner 
25 une ligne de cellules de memoire en excitant 

une ligne de mots selon une valeur d'adresse 
de ligne ; 

une pluralite de premiers repeteurs de ligne de 
mots (16), chacun recevant une ligne de mots 
30 en provenance dudit decodeur de lignes au ni- 

veau d'une entree, et chacun presentant, au ni- 
veau d'une sortie, une premiere ligne de mots 
locale pour selectionner une ligne de cellules 
de memoire dans ladite premiere sous- 
es mat rice ; 

une pluralite de seconds repeteurs de ligne de 
mots (16), chacun recevant une premiere ligne 
de mots locale au niveau d'une entree, et cha- 
cun presentant, au niveau d'une sortie, une se- 
40 conde ligne de mots locale pour selectionner 

une ligne de cellules de memoire dans ledit se- 
cond sous-matrice ; caracterise en ce que : 
chacun desdits seconds repeteurs de ligne de 
mots comprend un circuit de verrouillage (35, 
4S 36, 38) pour retenir I'etat excite de la ligne res- 

pective de ladite pluralite de premieres lignes 
de mots locales au niveau de son entree, ledit 
circuit de verrouillage ayant une sortie relive a 
la seconde ligne de mots locale respective ; 
so un circuit a retard (50) ayant une enttee reliee 

audit decodeur de lignes (14) pour recevoir un 
signal d'entree en provenance dudit decodeur 
de lignes correspondant audit decodeur de li- 
gnes excitant la ligne de mots s6lectionnee, et 
55 ayant une sortie pour presenter un signal retar- 

ds (DRL) retards a partir de la reception dudit 
signal d'enttee ; 

un decodeur de colonnes (18), pour selection- 
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ner une sous-matrice selon une partie d'une va- 6. 
leur d'adresse de colonne, ledit decodeur de 
colonnes ayant une premiere ligne de remise a 
I'etat initial reliee a ladite pluralite de premiers 
repeteurs de ligne de mots, ladite premiere li- s 
gne de remise a I'etat initial indiquant, par un 
premier etat logique, que la premiere sous-ma- 
trice n'est pas selectionnee ; et 
des circuits de synchronisation et de comman- 
de, ayant une sortie pour piloter une ligne de 10 
selection ; 

dans lequel chacun desdits seconds repeteurs 
de ligne de mots (1 6) se deconnecte de son en- 
tree en reponse auxdits circuits de synchroni- 
sation et de commande amenant ladite ligne de '5 7. 
selection au premier niveau logique ; 
dans lequel lesdits circuits de synchronisation 
et de commande amenent ladite ligne de selec- 
tion audit premier niveau logique apres que la 
seconde ligne de mots locale ait ete excitee 20 a. 
pour la ligne selectionnee ; et 
dans lequel le repeteur de ligne de mots asso- 
cie a la ligne selectionnee par le decodeur de 
lignes desexcite la ligne particuliere de ladite 
pluralite de premieres lignes de mots locales 25 
au niveau de sa sortie en r6ponse a la fois a la 
ligne de remise a I'etat initial reliee a cette der- 
niere, indiquant que la sous-matrice associee 
n'est pas selectionnee, et audit circuit a retard 
presentant ledit signal retarde. 30 

Memoire selon la revendication 1, dans lequel ledit 
circuit a retard comprend un condensateur de sorte 
que le retard dudit signal retarde a partir de la re- 
ception dudit signal d'entree est determine par le 35 
temps de charge dudit condensateur, et est sensi- 
blement le meme que le temps mis par ledit deco- 
deur de lignes pour exciter une ligne de mots locale. 

Memoire selon la revendication 2, dans laquelle le- 40 
dit condensateur (50) comprend un reseau de ca- 
pacity repartie. 

Memoire selon la revendication 3, dans laquelle le- 
dit reseau de capacite repartie comprend une ligne 
de mots fictive ayant une longueur sensiblement 9. 
egale a celle d'une ligne de mots locale. 

Memoire selon la revendication 3, dans laquelle le 
reseau de capacite repartie comprend : so 

une ligne de mots fictive, ayant une longueur 
sensiblement egale a celle d'une ligne de mots 
locale, et reliee, sur une extremite particuliere, 
audit decodeur de lignes ; et ss 
une pluralite de condensateurs, chacun ayant 
une borne reliee a ladite ligne de mots fictive. 



Memoire selon la revendication 5, comprenant de 
plus : 

une pluralite de transistors ballast (28), chacun 
associe a une cellule de memoire (26), chacun 
ayant sa grille reliee a une ligne de mots locale 
(RL) de sorte qu'il est conducteur en reponse a 
I'excitation de sa ligne de mots locale 
associee ; 

et dans lequel le nombre de condensateurs 
dans ledit reseau de capacite repartie est egal 
au nombre de transistors ballast correspondant 
a une valeur d'adresse de ligne. 

Memoire selon Tune quelconque des revendica- 
tions precedentes, dans laquelle les cellules de me- 
moire (26) sont des cellules de memoire a acces 
aleatoire. 

Memoire selon I'une quelconque des revendica- 
tions precedentes, dans laquelle chacun des pre- 
miers repeteurs de ligne de mots comprend un cir- 
cuit de verrouillage (35, 36, 38) pour retenir I'etat 
excite de la ligne respective de ladite pluralite de 
lignes de mots au niveau de son entree, ledit circuit 
de verrouillage etant reli§ a la sortie de son premier 
repeteur de ligne de mots associe ; 

dans lequel ledit decodeur de colonnes (18) 
possede egalement une seconde ligne de re- 
mise a I'etat initial (RST) reliee a ladite pluralite 
de seconds repeteurs de ligne de mots (16), la- 
dite seconde ligne de remise a I'etat initial indi- 
quant que la seconde sous-matrice n'est pas 
selectionnee ; 

et dans lequel le second repeteur de ligne de 
mots (16) associe a la ligne selectionnee par le 
decodeur de lignes desexcite la ligne particu- 
liere de ladite pluralite de secondes lignes de 
mots locales au niveau de sa sortie en reponse 
a la fois a la ligne de remise a I'etat initial reliee 
a cette derniere indiquant que le second sous- 
matrice n'est pas selectionn6 et audit circuit a 
retard presentant ledit signal retarde. 

Memoire selon la revendication 8, dans laquelle 
chacun desdits repeteurs de lignes de mots 
comprend : 

un transistor ballast (32), ayant son chemin 
source-drain relie sur un cote particulier a I'en- 
tree du repeteur de ligne de mots, et ayant sa 
grille commandee par un signal de selection ; et 
un transistor a decharge (34), ayant son che- 
min source-drain relie entre I'entree du circuit 
de verrouillage (35, 36, 38) et un noeud de ten- 
sion de reference, et ayant sa grille comman- 
ded par la ligne de remise a I'etat initial (RST) 
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associee au repeteur de ligne de mots, ledit 
transistor a decharge etant conducteur quand 
la ligne de remise a I'etat initial au niveau de sa 
grille est a un premier etat logique. 

5 

10. Memoire selon la revendication 8, dans laquelle 
chacun desdits premiers repeteurs de ligne de mots 
comprend : 

un premier transistor (40), ayant un chemin de ?o 
conduction relie entre un premier noeud et un 
noeud de decharge (N), et ayant une borne de 
commande reliee a une ligne de mots ; 
un premier transistor de deselect ion (42), ayant 
un chemin conducteur relie entre une tension 15 
de polarisation et ledit premier noeud, et ayant 
une borne de commande pour recevoir un pre- 
mier signal de remise a I'etat initial (RST) ; ledit 
premier transistor de deselection etant conduc- 
teur en reponse audit premier signal de remise 20 
a I'etat initial a un premier niveau logique, ladite 
tension de polarisation etant a un niveau tel 
que, lorsqu'elle est appliquee a I'entree dudit 
premier circuit de verrouiltage, ladite premiere 
ligne de mots locale est a un niveau logique de- 25 
sactivant la selection des cellules de memoire 
associees a cette derniere ; et 
des premiers moyens (44) pour relier ledit 
noeud de decharge a une tension de reference, 
ladite tension de reference etant a un niveau 30 
tel que, lorsqu'elle est appliquee a I'entree dudit 
premier circuit de verrouillage, ladite premiere 
ligne de mots locale est a un niveau logique va- 
lidant la selection de cellules de memoire as- 
sociees a cette derniere ; 35 
dans laquelle ledit premier signal de remise a 
I'etat initial audit premier niveau logique corres- 
pond au ET logique (58) de ladite premiere li- 
gne de remise a I'etat initial et dudit signal 
retarde ; 40 
et dans laquelle chacun desdits seconds r6p6- 
teurs de ligne de mots comprend : 
un second transistor (40), ayant un chemin de 
conduction relie entre un second noeud et un 
second noeud de decharge (N), et ayant une 45 
borne de commande relive a une premiere li- 
gne de mots locale ; 

un second transistor de deselection (42), ayant 
un chemin conducteur relie entre une tension 
de polarisation et ledit second noeud, et ayant so 
une borne de commande pour recevoir un se- 
cond signal de remise a I'etat initial (RST), ledit 
second transistor de deselection etant conduc- 
teur en reponse audit second signal de remise 
a I'etat initial a un premier niveau logique, ladite 55 
tension de polarisation etant a un niveau tel 
que, lorsqu'elle est appliquee a I'entree dudit 
second circuit de verrouillage, ladite seconde 



ligne de mots locale est a un niveau logique de- 
sactivant la selection des cellules de memoire 
associees a cette demiere ; et 
des seconds moyens (44) pour relier ledit se- 
cond noeud de decharge (N) a une tension de 
reference, ladite tension de reference etant a 
un niveau tel que, lorsqu'elle est appliquee a 
I'entree dudit premier circuit de verrouillage, la- 
dite seconde ligne de mots locale est a un ni- 
veau logique validant la selection de cellules de 
memoire associees a cette derniere ; 
dans laquelle ledit second signal de remise a 
retat initial audit premier niveau logique corres- 
pond au ET logique (58) de ladite seconde ligne 
de remise a I'etat initial et dudit signal retarde. 

1 1 . Memoire selon la revendication 8, dans laquelle les- 
dites cellules de memoire sont groupees en premie- 
re, seconde, troisieme et quatrieme sous-matrice ; 

et comprenant de plus : 

une pluralite de troisiemes repeteurs de ligne 
de mots, chacun recevant une seconde ligne 
de mots locale au niveau d'une entree, et cha- 
cun presentant, au niveau d'une sortie, une troi- 
sieme ligne locale pour s6lectionner une ligne 
de cellules de memoire dans ladite troisieme 
sous-matrice ; et 

une pluralite de quatriemes repeteurs de ligne 
de mots, chacun recevant une troisieme ligne 
de mots locale pour seiectionner une ligne de 
cellules de memoire dans ladite quatrieme 
sous-matrice ; 

dans laquelle ledit decodeur de colonnes pos- 
sede egalement une troisieme ligne de remise 
a I'etat initial reliee a ladite pluralite de troisie- 
mes repeteurs de ligne de mots, et une quatrie- 
me ligne de remise a I'etat initial reliee a ladite 
pluralite de quatriemes repeteurs de ligne de 
mots, lesdites troisieme et quatrieme lignes de 
remise a I'etat initial indiquant egalement res- 
pectivement, avec un premier 6tat logique, que 
la troisieme ou la quatrieme sous-matrice, n'est 
pas selectionnee. 

12. Precede de commande d'un circuit a memoire inte- 
gr6e ayant des premieres et second es sous-matri- 
ces de cellules de memoire agencees en lignes et 
en colonnes, comprenant : 

le decodage d'un signal d'adresse de ligne ; 
I'excitation d'une ligne de selection de ligne 
ayant des parties associees aux premiere et 
seconde sous-matrices ; 
la ligne de selection de mots excitee etant se- 
lectionnee selon la valeur du signal d'adresse 
de ligne, caracterise par : 
aprfes ladite etape d'excrtation, pour chaque li- 
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gne de selection de mots, I'isolation de la partie 
de cette derniere associee a la seconde sous- 
matrice a partir de la partie de cette derniere 
associee a la premiere sous-matrice; 
le decodage d'une partie d'un signal d'adresse s 
de colonne ; 

la production d'un signal de synchronisation re- 
tarde, (edit signal de synchronisation retarde 
correspondant k I'excitation d'une ligne de se- 
lection de mots retardee d'un temps de retard io 
correspondant au temps de charge de la ligne 
de selection de mots ; 

la desexcitation, en reponse audit signal de 
synchronisation retarde, d'une partie de la ligne 
de selection de mots selectionnee associee a is 
la sous-matrice qui ne corresponde pas a la 
partie decodee du signal d'adresse de 
colonne ; et 

apres ladite etape de desexcitation, le maintien 
de la partie de la ligne de selection de mots se- 20 
lectionnee associee a la sous-matrice qui cor- 
responde a la partie decodee du signal d'adres- 
se de colonne. 

13. Procede selon la revendication 12, comprenant de 25 
plus : 

apres ladite etape d'excitation, et avant ladite 
etape d' isolation, le verrouillage de I'etat de la ligne 
de selection de mots selectionnee pour chaque par- 
tie de cette derniere. 30 

14. Procede selon la revendication 12, dans lequel la- 
dite etape de desexcitation comprend : 

la modification de I'etat verrouille pour la par- 
tie de la ligne de selection de mots selectionnee as- 35 
soctee a la sous-matrice qui ne corresponde pas a 
la partie decodee du signal d'adresse de colonne. 

15. Procede selon la revendication 12, dans lequel la- 
dite etape de production comprend : 40 

I'excitation d'un reseau de capacity 

16. Proc6d6 selon la revendication 15, dans lequel la- 
dite etape de production comprend de plus : 

la production d'un signal de dSblocage en r6- 45 
ponse audit reseau de capacity se chargeant a un 
premier niveau logique ; et dans lequel ladite de- 
sexcitation est effectuee en reponse audit signal de 
deblocage. 

so 

17. Procede selon la revendication 16, dans lequel ledit 
reseau de capacite comprend une capacite r6par- 
tie. 
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